Celecoxib induces cell apoptosis coupled with up-regulation of the expression of VEGF by a mechanism involving ER stress in human colorectal cancer cells.
Increasing evidence suggests that celecoxib, a COX-2 inhibitor with potent anticancer activity exerts its effects not only through COX-2, but also through COX-2-independent mechanisms. In the present study, we hypothesized that endoplasmic reticulum stress (ERS) is involved in the up-regulation of VEGF expression induced by celecoxib in colorectal cancer HCT116 cells and that ERS is a major mechanism by which celecoxib triggers tumor cell death in a COX-2-independent manner. HCT116 cells, which do not express COX-2, were cultured in the absence or presence of celecoxib. VEGF expression was detected by quantitative real-time RT-PCR and western blotting. ERS triggered by celecoxib was determined by expression of ER chaperones and other markers. PBA (an inhibitor of ERS) and GRP78 overexpression were both used to prevent ERS. Cell apoptosis was evaluated by TUNEL assay and fluorescence activated cell sorting. In HCT116 cells, celecoxib increased VEGF production with time-course and dose-response curves similar to those observed for the increase of the ER chaperone, GRP78. CHOP, a marker of ERS involved in apoptosis, was also increased by celecoxib. Moreover, celecoxib promoted cell apoptosis. Both apoptosis and up-regulation of VEGF were prevented by protecting cells from ERS. Celecoxib induces cell apoptosis and up-regulation of VEGF in HCT116 cells via activation of the ERS response. Further studies are necessary to evaluate whether the combination of celecoxib with anti-VEGF agents is a promising therapeutic modality for cancer.